The zeroth-order term p' '(X, t) The second-order term can be rewritten, using the property h(X, X', t)= %, * h(X-', X, t), In order to have a better insight of the quantum effects which contribute to the result presented here it is appropriate to analyze separately the contributions of the This section presents numerical results obtained with the procedure discussed above for different materials and physical conditions. The analysis has been devoted to very short times after the initial conditions, when we expect quantum effects to be more evident. This choice allowed us to include perturbative corrections only up to the fourth order, which in turn limited the computer time to affordable values. Since we considered always low crystal temperatures only phonon emissions have been included, the absorption rates being negligible. Special emphasis has been given to the investigation of typical quan, -tum effects and to the comparison with the classical case.
As an example of the computer time necessary for obtaining the results presented here we may mention that for the evaluation of the density matrix to the fourth order in a single point of k space about 30 CPU minutes of a Cray XMP/48 supercomputer were necessary. The second-order correction is found to be, in the region of interest, always negative due to the prevailing scattering out. Furthermore we can turn off the ICFE by neglecting the effect of the field on the phase of the matrix elements between two vertices of a particular process which would lead to the 6 of energy conservation for large times; in our case, however, the completion of the transition is not necessarily reached if the time interval considered is very short.
In Fig. 4 Fig. 4 ). Here we have reduced the ICFE through a reduction of the field strength, and the quantum result is larger than the case in Fig. 4 . Figure 6 shows the fourth-order perturbative correction (solid curve), which is now larger than zero, corresponding to two out-scattering events. We can neglect multiple collisions by allowing only processes that do not overlap, i.e. , the two vertices of one given process correspond to adjacent times (dashed curve). The effect in this case appears larger than the total quantum correction.
Once the two processes have been separated, we may also neglect the ICFE in the two-scattering trajectories (dot-dashed curve). We see that the whole curve is still higher and much closer to the classical one, as it happens for the second-order term.
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